Abstract
Introduction
Urothelial carcinoma is the most common malignancy of the urinary tract and is the second most common cause of death among genitourinary tumors [1] . It accounts for 7% of new cancer cases in men and 2% of new cancer cases in women. The average age at time of diagnosis is 65 years. Approximately 75% of bladder cancers are localized to the bladder at the time of presentation, and 25% have spread to regional lymph nodes (LNs) or distant sites [2] .
Radical cystectomy includes removal of the anterior pelvic organs which in men includes the bladder with its surrounding fat and peritoneal attachments, the prostate, and the seminal vesicles. This is considered the gold tency in Group 2 than in Group 1. Sixteen cases (35.6%) in Group 2 but only 4 cases (7.8%) in Group 1 developed large post-voiding residual urine and needed intermittent selfcatheterization cleaning (p = 0.001). The tumor recurrence rate was not significantly different between the groups after 2 years (p = 0.3). Conclusion: Prostate capsule sparing cystectomy is a good option in selected cases with better continence and potency and without compromising oncological outcomes after 2 years.
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Curr Urol 2019;13: [37] [38] [39] [40] [41] [42] [43] [44] [45] Abdelaziz/Shaker/Seifelnasr/Elfol/Nazim/ Mahmoued standard of treatment for muscle invasive bladder cancer [2] . Modified cystectomy includes removal of the bladder, pelvic LN dissection, and sparing seminal vesicles, vas deferens, and the prostate (apical part or prostatic capsule) and neobladder substitution without use of cautery near neurovascular bundles [3] .
Focusing on functional outcomes, modified cystectomy provides better potency and continence (especially night time continence) compared to radical cystectomy [4] [5] [6] . Modified cystectomy is performed to improve postoperative continence, potency, and sometimes even fertility especially in young patients with bladder cancer [7] , but other studies reported a higher oncological failure [8] . Our study aimed to evaluate the oncological and functional outcome of prostate capsule sparing cystectomy (PCSC) in comparison to standard radical cystectomy.
Methods
This study included 154 patients who presented to the Urology Department, Fayoum University with transitional cell carcinoma (TCC) of the bladder candidate for radical cystectomy in the period from December 2014 to June 2016. This is a prospective randomized study in which patients were randomly divided into 2 equal groups by simple randomization using computer generated random numbers by Microsoft Excel.
The cases were divided into 2 groups: Group 1 was subjected to standard radical cystectomy and Group 2 was subjected to PCSC. A written informed consent was obtained from all patients. The study protocol, as well as the suggested informed consent, were approved by the Institutional Review Board of the Urology Department before enrolling participants.
All patients presented in our center with bladder masses. Patients were assessed with a full medical and surgical history, a general and abdominal examination including a digital rectal examination, and CT or MRI of the abdomen and pelvis with oral and intravenous contrast. Cystoscopy was done in all cases and biopsies were taken from the bladder mass, bladder trigone, bladder neck, and prostatic urethra.
All the included cases were assessed preoperatively with routine full labs (kidney functions, liver functions, complete blood count, bleeding profile, and serum glucose), urine analysis and culture, total and free prostatic specific antigen (PSA), full cardiological assessment in the form of electrocardiography, echocardiography, management of any cardiological diseases, and assessment of the chest and hepatic condition. We used Charlson comorbidities score for assessment of all patients preoperatively [9] . Diabetes and hypertension were preoperatively controlled. All cases were preoperatively urinary continent. Erectile function was assessed in all cases using the International Index of Erectile Function Questionnaire (IIEF-5) [11] . The questionnaire classifies erectile dysfunction (ED) severity into 5 categories: severe (5-7), moderate (8-11), mild to moderate (12-16), mild (17-21), and no ED (22-25).
Prostatic biopsies were taken preoperatively in all cases of Group 2 to exclude prostate cancer (PCa). A 12-core biopsy according to American Urological Association was conducted under ultrasound guidance by a transrectal approach [10] .
In our study, we excluded cases with tumors other than TCC, suspected high stage (cT4) tumors, cases with positive LN, and positive distant metastasis in preoperative investigations, cases with positive biopsies from the bladder neck, trigone, and/or prostatic urethra, cases with PSA > 4 ng/dl in Group 1 or with positive prostatic biopsy in Group 2, and cases with a high Charlson comorbidities score who were medically unfit for surgical intervention [9] .
All operations in both groups were done by the oncology team (2 surgeons and 2 assistants) of the Urology Department in AlFayoum University. Standard radical cystectomy and neobladder substitution was done in Group 1 with surgical removal of the bladder and its coverings, prostate, seminal vesicles, vas deferens and radical lymphadenectomy of pelvic LN up to the common iliac lymph nodes, and neobladder substitution (Studer pouch) using the ileal intestinal segment.
Modified PCSC was done in Group 2. The primary goal of PCSC was to remove the bladder while preserving the external urethral sphincter and avoid damaging the neurovascular bundles that contribute to sexual function. The antegrade plane of dissection was performed until the endopelvic fascia was laterally reached and the seminal vesicles were medially identified. Following antegrade dissection, the endopelvic fascia was opened on either side of the prostate. A single absorbable suture line was placed parallel to the bladder neck similar to a Millin retropubic prostatectomy [12] . The prostate capsule was then entered proximal to the suture line. The prostate adenoma was separated from the capsule using a combination of blunt and sharp dissection. The urethra was identified and divided and the adenoma was separated from the posterior prostate capsule. The posterior bladder neck was identified and divided removing the bladder and prostate adenoma intact and leaving the prostate capsule/peripheral zone in situ. An extended LN dissection was performed bilaterally to the level of the common iliac LN.
A neobladder (Studer pouch) was then fashioned from the terminal ileal intestinal segment (40 cm) in all patients of both groups. The neobladder was anastomosed to the prostate peripheral zone/ capsule using absorbable sutures in a running fashion first closing the posterior anastomosis. Ureteral stents were brought through the neobladder wall and the bladder was drained with a 20F Foley catheter. Stents were removed on the 7th or 8th day and urethral catheters were removed on day 14 postoperatively.
Intraoperative data included monitoring for intraoperative complications, operative time, and the amount of blood loss.
Follow-Up Protocol
After removal of the ureteric stents and urethral catheter all patients were followed-up as follow:
• A complete physical examination, kidney functions, and serum electrolytes were done at 6 months, 1, and 2 years.
• Postoperative abdominopelvic ultrasound was used to measure the post-voiding residual urine at 6 months, 1, and 2 years.
• Continence and potency were assessed at 6 months, 1, and 2 years.
• We considered that the patients were continent when they were dry during the day or at night without need of any pads.
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• Erectile function was assessed using the IIEF before and after modified PCSC and standard cystectomy.
• CT of the abdomen and pelvis with oral and intravenous contrast was done every 6 months postoperatively to exclude local recurrence.
Statistical Analysis
Data were collected and coded to facilitate data manipulation and double entered into Microsoft Access and data analysis was performed using SPSS software version 18 in Windows 7.
Simple descriptive analysis was in the form of numbers and percentages for qualitative data and arithmetic means as a central tendency measurement, standard deviations as a measure of dispersion for quantitative parametric data, and an inferential statistic test.
For quantitative parametric data, the independent student t-test was used to compare measures of 2 independent groups of quantitative data. A paired t-test compared 2 dependent quantitative data.
For qualitative data, the Chi square test compared 2 or more than 2 qualitative groups. The McNemar test was used for paired dependent qualitative data. The general linear model was used to compare repeated measures. A p-value ≤ 0.05 was considered the cut-off value for significance.
Results
Our study included 96 cases of 154 male patients with TCC of the bladder as 42 cases were excluded as they did not fulfill the inclusion criteria, 2 cases were excluded from Group 2 as preoperative prostatic biopsies were positive for PCa, and 14 cases were lost during the follow-up ( fig.1) . Of the 14 patients who were lost during follow-up, 6 patients did not respond to our follow-up protocol and 8 patients died during the follow-up period. Abdelaziz/Shaker/Seifelnasr/Elfol/Nazim/ Mahmoued
There was no significant difference between the 2 groups regarding preoperative demographic, laboratory data, tumor stage, grade and site by cystoscopy, and biopsy (table 1) .
Intraoperative monitoring for all cases showed that there was no significant difference between the 2 groups regarding blood loss or surgical complications, where there were no significant intraoperative surgical complications in the cases of both groups.
There was also no significant difference regarding operative time where the mean time for cystectomy without diversion in Group 1 was 2.5 ± 0.48 hours while in Group 2 it was 2.4 ± 0.45 hours.
Postoperatve complications in both groups were of Grade 1 and Grade 2 according to the Clavien-Dindo classification with no significant difference between the groups [13] . Postoperative specimen pathology showed no significant difference regarding T stage, N stage, or tumor size. The pathologies of the prostates in all cases were free from PCa. Postoperative pathology showed TCC in the prostatic urethra in 8 cases of Group 1.
Preoperatively, all patients were urinary continent. We compared the urinary continence in both groups after 6 months, 1, and 2 years. We considered the patients continent when they were dry without needing any pads during night or day. We found that there was a significant difference between the 2 groups with a higher percentage of total urinary incontinence among Group 1 (about 47.1% at 2 years) versus a higher percentage of dryness during day and night (about 91.1% at 2 years) in Group 2. There was no significant difference in urinary incontinence among each group during follow-up. There was no statistically significant difference between the groups regarding preoperative ED. On the other hand there was a statistically significant difference in ED follow-up between them with a high percentage of severe ED (88.2%) at 2 years among Group 1 versus a high percentage of no ED (88.9%) at 2 years among Group 2 (table 2) .
There was a significant decrease in erectile function postoperatively in Group 1 as 88.2% developed severe ED 6 months postoperatively and continued until 2 years in the follow-up, but there was no postoperative significant difference in Group 2 which indicated that PCSC keeps the erectile function of the patients postoperatively (table 3) .
Sixteen cases (35.6%) in Group 2 but only 4 cases (7.8%) in Group 1 developed large post-voiding residual urine (> 300 ml) and needed intermittent self-catheterization cleaning (CISC) with a statistically significant difference (table 4) . Eight patients (five in Group 1 and three in Group 2) died during the follow-up period and were excluded from the study. In Group 1, 2 patients died from the tumor and 3 died of other causes (2 cases of pulmonary embolism and 1 case of myocardial infarction). In Group 2, 1 patient died from the tumor and 2 cases died because of other causes (one of hepatic failure and the other of pulmonary embolism).
There was no significant differences between the 2 groups regarding the 2-year survival rate as it was 91% in Group 1 and 93.75% in Group 2 (table 5) .
There was no statistically significant difference between different types of cystectomy as regards mean duration of survival and the rate of tumor recurrence, which indicated that both types of cystectomy have the same survival duration and recurrence rate (table 5) ( fig. 2 ).
Discussion
The treatment of choice for muscle invasive and refractory cases of superficial high grade bladder cancer is radical cystectomy. It is usually associated with significant morbidity in urinary and sexual functions as the pelvic nerves and to a lesser extent the external sphincter are usually damaged during deep pelvic dissection.
PCSC represents another alternative to standard radical cystectomy for preservation of urinary and sexual functions. Despite these promising functional results, Abdelaziz/Shaker/Seifelnasr/Elfol/Nazim/ Mahmoued concerns over residual PCa, local recurrence, and metastatic disease necessitate appropriate selection of the patient for this procedure [4, 8] .
PCSC is considered as a less radical surgery so there is a risk of leaving urothelial carcinoma or PCa behind, both of which would be difficult to treat. We excluded all cases with positive prostatic urethral biopsies in both groups preoperativelly and our study reported that only 8 patients (15%) had urothelial carcinoma involving the prostatic urethra in the postoperative pathology of Group 1.
The incidence of prostatic involvement by TCC in cystectomy specimens in unscreened patients is 20-48%. Revelo et al. [14] found 48% of cases has prostatic involvement by TCC in cystectomy specimens. Wood et al.
[15] performed step sections on 84 specimens of radical cystectomy. They found that 43% of patients had TCC involving the prostate including 17% with stromal involvement. However, their study demonstrated that preoperative biopsy can identify patients with TCC involving the prostate. Revelo et al. [14] performed step sections on 121 patients in order to detect whether the prostate apex could be spared to improve continence in patients undergoing radical cystectomy and neobaldder. They identified 58 (48%) men with TCC of the prostate including 16 patients (13%) involving the apex of the prostate.
Oncological Outcome
The major concern of PCSC is the potential risk of postoperative local recurrence and metastatic disease. Our study reported only 5 cases of local recurrence in Group 1, 1 case in Group 2, and no distant metastases in either group after 2 years with no significant difference. Several series with at least 3 years follow-up have reported low rates of local recurrence that are similar to those found in standard radical cystectomy [4] [5] [6] [16] [17] [18] [19] [20] [21] . Mertens et al. [21] studied 110 patients with cT1-4N0-3 bladder tumors treated with PCSC and they concluded that it is an oncologically safe procedure with good functional outcome. Their results showed that 2-and 5-year recurrence-free survival rates were 71.2 and 66.6%, and distant and local recurrence rates were 34.2 and 10.0%, respectively in a median follow-up period of 77 months. Complete daytime and nighttime dryness occurred in 96.2 and 81.9% of patients, respectively, and erectile function was intact in 89.7%. Botto et al. [17] found an increased risk of distant metastasis (17.6%) in patients undergoing PCSC without local recurrence suggesting the presence of micrometastatic disease prior to intervention. In another study of 100 patients undergoing PCSC, 5 cases developed local recurrence and 31 patients developed distant metastases, but of these patients, 17 had T3 disease and/or nodal disease suggesting that it was the stage and not the procedure driving the outcome [4] . Hautmann et al. [8] did not recommend PCSC as they reported a 10-15% higher oncological failure rate in the form of local and distant recurrence.
Our patients were carefully preoperatively assessed to exclude the possibility of associated PCa. Prostatic biopsies were taken in all cases in Group 2 and we excluded cases with PSA > 4 ng/dl in Group 1. The rate of incidentally discovered PCa in specimens of radical cystectomy is variable, ranging from 4% in Lee et al. [22] series to 60% in Winkler et al. [23] series. In our study, none of the patients in Group 2 developed PCa in the 2 years follow-up and there was no PCa detected in any specimen of radical cystectomy in either group. Some studies detected incidental PCa in postoperative specimens and they did not give any additional therapy as it was a low risk PCa. They followed these patients with periodic PSA and digital rectal examination. The definition of PCa progression in patient post-PCSC is based in the PSA nadir archived for each patient, as the criteria of two consecutive values of 0.2 ng/ml or more cannot be used because part of the prostate is left [24] . Many studies showed no PCa developed after PCSC [6, 16, 19] . Other studies showed a very low incidence (2-4%) of PCa in these patients [4, 17, 19, 20, 25] .
Functional Outcomes
The main goal of PCSC is to improve the functional outcome without compromising the disease control. Unlike standard radical cystectomy, PCSC avoids dissection of the posterolateral aspect of the prostate, and the manipulation of the seminal vesicles. This preserves the neurovascular bundles and avoids their injury resulting in preservation of potency in men with an adequate baseline sexual function [16] .
In our study, although there was no significant difference in the preoperative baseline sexual function, 88% of Group 1 developed severe ED while no postoperative significant changes occurred in Group 2. These results are similar to many previous studies on PCSC [4, 5, 16-18, 20, 21, 24] .
Although urinary continence is an important goal in radical cystectomy with orthotopic diversion, daytime or nighttime incontinence are common after this procedure. This may be due to injury of the external urethral sphincter during deep dissection or injury of neurovascular bundles and so PCSC may give better results [18] .
The literature on PCSC used various measures to evaluate urinary continence including questionnaires, voiding diaries, urodynamic studies, and pad tests [4, 16, 18] . In our study we considered the pad test as a measure for urinary continence. Our study showed that Group 2 were significantly drier than Group 1. Forty three percent of Group 1 versus 91% of Group 2 were dry during the daytime and nighttime after 2 years.
These results are similar to many studies, as most studies report daytime continence rates of 60-100% with most series reporting continence in the 90% plus range [4, 18, 20] . Colombo et al. [18] reported a 100% daytime continence rate 15 days after catheter removal. The rates of nighttime continence are more variable. While most studies report continence rates between 80 and 100% [4, 16, 19, 20, 24] , Muto et al. [5] reported a nighttime continence rate of only 31%.
We noted a higher incidence of large post voiding residual urine (> 300 ml) and CISC in Group 2 (35.6%) than in Group 1 (7.8%). Colombo et al. [18] found the same results as postoperative urodynamic evaluation revealed adequate neobladder volumes of low pressure with high outlet resistance and they advised the patients who cannot generate an adequate Valsalva or adequately relax their pelvic floor for CISC. Nieuwenhuijzen et al. [20] also demonstrated that the International Prostate Symptoms Score was higher in these patients postoperatively likely due to the need to strain to complete micturition. Kefer et al. [26] in their series concluded that despite that PCSC improves postoperative continence and the potency rate and gives excellent postoperative functional results, many concerns have been raised regarding the oncological outcme because most of the literature offers limited long-term outcomes. They recommended proper selection of these patients and defined a subgroup of pa- tients for whom the risk/benefit ratio of this procedure is potentially favorable.
There are some limitations in our study such as the small number of cases. We need to study a larger number of patients. A 2-year follow-up is considered a short period to evaluate the oncological outcome of PCSC, and we need a longer follow-up for these patients.
Conclusion
PCSC is a good option in selected cases with better continence and potency and without compromising oncological outcomes at 2 years but with a higher incidence of large residual urine.
